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(54) OBJECT LENS FOR OPTICAL HEAD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an object lens 
having a high utilization efficiency of light, 
permitting to record and reproduce a plurality of 
optical information recording media which is different 
in protective layer thickness such as DVD and CDR by a 
single object lens. 

SOLUTION: The object lens 10 a single lens made of 
resin with aspheric surfaces on both sides, and a 
diffraction lens structure of a concentric ring belt 
pattern is formed centering the optical axis on one lens 
surface 11. The diffraction lens has wavelength 
dependency so that diffracted light of the same order 
number of at least two different wavelength light fluxes 
forms good wavefronts respectively to at least two kinds 
of optical disks which is different in the thickness of 
the protective layer. 
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(A) (B) (O 
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(2) 

- 1 5 < <l> (h4s)/X — 

5 ] mile® tFf i/yXi rniaisff ^ >-x«ig t 

(Dim *&&i£tim&. A»3t«)***s*jK*«^aeft 

-0. 8 < ACA/A S A<-0. 2 ■••(2) 

Srittfc-j-:: t l - 4 cdv 

Mh) = (P2h 2 +P4hHP6h 6 +-) xx 

t-J:9 3e*S*L6*tt»BB»* (h) tcfc <9 * Lfc £ # , 
f d= 1 /{- P2 x 2 x 

£ J: 9 mm S ix^lsItfT u^X*iB^O««JMB<0{Sffl 
Jt 6«*f 1/ fc law U ^X«ig £ £^:b^fc£{fc<D^ 
-0. 0 2 0<f/fD<0. 0 2 0 -(3) 

o^#$:ssfci-r t zwmk-tzm&m 1 ~ 5 o^tn 

0 . 6 mm^r-f X # M*t LT A#ftiftr5i£ff2jSfci~5 
t It, 

0. 7 5< li/X2< 0.8 7 -"(4) 

tfr i/yX*»oyi/-XfcJSft X b asffllE 2 ocd&S X t 
£ *2 <DIBW«*-C*>5 ^ t Z&'mt t5»*« 7 (CIS 



M2 0 0 0-8 1 5 6 6 

2 

:»tt5»*«l ^lS*fe^3t^5/ Kffl»»^>-x 0 
[l«*«3] ffi!BlBl*rUVX«ifctt, A**±*>ifcft* s 

ifti i^l-i- 6 *ifif iRn»tt &*-r 5 C t t i" * If 
[ w*« 4 ] wiaieijf ^ ^x«itic £ 5 *i8*wf**n 

<i.(h) = (P2h 2 + P4h 4 + P6h 6 +-) XX 

NAO. 4 5«S(03fe«^laIW«jSO^i"5ifii«riia 
i-6^££h45 £ Lt, 

(h4 5 ) 2 < -7 -(1) 

X«ig<DX l^— XffciftS X b *3j^-p(o^frSrS8S"t'5 C 
X D 

20 0. 8 7 < X B / X 2 -"(5) 
Xb/Xi < 1 . 13 —(6) 

[|**3Sl 0] ffitaiH]»fU'^X«jSO^i22ffl^*5(t6 

Xftjfi* Xb J: "9 <^ t 8 

9(C|S®03t—'> Kffl*f^J^>X 0 
[H**l l] «HEia9r^^X«it«:*dcbfcffi^* 

ifif-e*) 5 r <b t -r 6tt 1 ~ 9 <D\,^-rtiMzm 

30 t^yKMftl'^X, 
[0 0 0 1] 

fejfe^y KJC«fflSix5i*iNA(HlP*)©a-*^^Xtc 
^ L , W^JmSf ^ ^Xcd u ^XpitclHltfr u ^X«Kft*sjg 
^SixfeWfcuvXjciBB-rSo 

[0 0 0 2] 

CD~RO«SJitOJ¥$fi1.2ninT'fe50lc:*|- 
£D^3^#^B#^rt. *3feffil»Sr*«l*|fiIt-#lll* , frSifi& 

[0003] *Mfcu^xt***r6ii-»ili*-fr^tf* ^ 
vX^r^ib^'tirS^-eHU— if— ^ooSrm^a^ ^ 

50 a** h«r J e&5ift«^iR**-e:5wiis-e#'r, ita^ia 
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[0 0 0 4] ^ZX\ &mm(nm£^fc£T?ryty"j* 
? \cm L it u— if- ft £*H£> u V X\c A*t * 5 

tt*^6ftJfetb-CV^S. fcfc;ttf, M?7-9 8 

4 3 l #ftuyXoflti:*p^7Auy 

[0 0 0 5] 

7-9 8 4 3 1 *^«tc:E<B<03fe^tt, if— ^ 
Hft*f4 0%SS(ci:^i5 o — #o#;S£>u 

[0 0 0 6] fc*5, D VDCOIS^^S^CDJ: ^i^fc 
^ x DVD<DlE»/Wfe*cttCD*ffl«>5fe*3RJ: 9 tT— 

Si. CDffflO*f^t^^bilT^t7 8 0-8 3 0 
nmJ:^V^6 3 5-6 6 5 n mCO$gtg»fi<D If — 

-fr^tt, iS^rin^#mt£ri>k 7 8 0 n mmjgo3£Jl7£ 
[0 0 0 7] Lfc^oT, KSa^atdM^SixS J: 5 

if— *8S£Jfl^5£, CD-R4r*lfflt5^tAS-Ct4 

- 1 5 < <f> (h45)/ A. - 

[ooi4] mttwxtmtti'isXffi&btDft 



* [0 0 0 8] r.«OJ8Wtt* Ki*Lfctt*SE»<DBBM*(C 

D, CD-RWJ:54«9iWS^ s a<C5*f^^ 

K ffl ^ X S: 6 ^ t S: B W t 5 . 
[0 0 0 9] 

^^-Sr^rl-SJfflW^vXt, ^(D-r^^^^n/c$i 
70 «^»»*Sll^i-5lEltFf^^X«jSi:Sr*L, IS 

[ooio] ^^J:5ft**twJ:Jxtf. «Wl0>*S*s 

20 [ooii] ££>tc % KiaroSfifiSc^ttn, ^ffisroim 

[0 0 12] ffJi£<£>£ 5t-, "r^f ^^mtm< 

[0 0 13] ir^5T% Isl«fu^X«igtcJ:53tKSO 
ft*D*tt, *<M>&<Bi«*h* n*(«*ft)K>*KSIH 

4>(h) = (P2h 2 + P4h 4 + Peh 6 4----) xl 

&%k$:P2, NA0. 4 5t@^(^7t^^[Hl^Tt^it^#^E 

P 2 X (h4 5 ) 2 < - 7 ••■(!) 

-0. 8 < A C A/A S A<- 0. 2 —(2) 

[0015] ^^>tc, 2<^co 

7fe^^^lCP2S:U ; ^g^ f 0= l/(-P2 

X 2 X A.)tC«t t)^^tl5lHl»f^^X1l|it(D^CD^ 

50 im*r^^X«ifi^ Sr-frfc*fc««««<z>*6ffljft«fc*3Jt 
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5 

-0. 0 2 0<f/fo< 0. 0 2 0 -(3) 
[0 0 1 6] EI*f^VX«acli % «»JiOJ»$0. 6m 

0. 75<Xi/l2<0. 87 —(4) 

[0 0 17] $ ibid. 'M<H3fe«»I«m 
lelSr ^ :^X«]t<£>X Xfb&g X b /^iffifS 2 owjgft 

*#(5)(6)**J£-*-5i:.fci>\, 

0. 8 7 < ;Lb/J.2 --(5) 

Xe/^i < 1 . 13 — (6) 

[0 0 18] |HlWU^Xffii(0Hia«l«<Z5yu-X 
[0019] 

[^<Dllte<D^fle] J£TF, r©*WJCd^S5t^y K 
ffl»»uvX<ojllltJBlBSrlftWi-5o Witt. WtBS&fc 
|:»6»i/>Xl 0£^1-ift9?II|-efc«9, (A)fiiE 
©[!, (B)ii8£»r®l2U (c)««»®<0— »*t*:H-e*> 
6o r^wuyxi on, dvd, cd, cd-r^. 

jll-efcs^Wflcu— if— A*e>*L^Li — if— 5t£rr-< * 

[0 0 2 0] Mi^>Xl 0H, ^ISiT*fe5 2o^l/ 
yXil i, 1 2^rW-r5^dbcomJ!iS*^>XT*fe 
19 , -^i/yXli 1 izmi (A)tc^bfcct 9 dfttt 
Lfc<Mf — LTlHlWuvX«iS3ft s 

M^ntv^o iswu^xfliiStt. 

[0 0 2 1 ] l«l2Hr<D|g^tc^3&^*:^3/ Kffl*Mfcu 
vXSMSSfflLfc*^* KO^ROKWBI-CfcS. ^ 
DVDffl*v?a- A-2 1 , CDffl^^a^ 
2 2, t-Any/^f2 3 > =1 y y — h U>-X 2 4 , 
^i/yXiot«^tit^6 0 
2 211 — If-t-fe^-tSr-^tLfciR-T- 

[0 0 2 2] 0. 6 mmOf£f$/f ^ 

#)tC?£g6 3 5 — 6 6 5 nmO^fe^Mi: 

1. 2mm^li^t^3tf^^^ (Jt^T, W« 



(4) M2 0 0 0-8 1 5 6 6 

8 0nmifiM*WMi:*5. Z^X\ DVD 
ffl^v^— A-2 1 tt, &m&&6 3 5 nml/:H6 5 0 
nm^«#l^-f-^It, CDffl^a-/U2 2 
fl, ^SiKfi7 8 0 nm^^ffcU— if— £«;15 0 
[0 0 2 3] JWftflBifflat^-f ^^Di (H't»jy*-c* 

DVD*5?a.-/U2 lWtiHt^f-^feJSLfc 
70 ftft 6 3 5 n fell 6 5 0 n !/-f-*tt, l^l* 

tz.fo&7 8 0 nmcou— if— ftli, Lfc J: 

So 

[0024] Jtii/yXi otc^^ixf'iHJWu^Xfil 

20 ^, ffi«S(6 3 5 nm*tli6 5 0 n m) (CfcV^T ti» 

^^*(7 8 0 nm)[z^^xnmmm^i^t : f^^^^ 

[0 0 2 5] Xr'-f ^^***^*flniR*tt. =f4^t 

[0 0 2 6] ^wT\ htaoj: SI^SttU^XIIIStKLiS 
lei 0*iEiaPJi:ft5«imilX^^, StfTl/^X^it^ffi 

60 ft^b\ **ox-r^^wfflr#SB»?fiiJcix— if— tr— 

[0 0 2 7] @j*rU^X«jftlcJ:53feK*^f+*P*tt. 
*«i36»6<Dj5Sh, n*(«»2fc)03e:a!*BB»«*P 

0 (h) = (P2 h 2 4- P4 h 4 + Pe h 6 +••■) XI 

\z x *) ism s ft a XKSBHk *(h)iao*tr^ds-C 
#5 0 P2, P4, Pe, -«M'ii2^ 4ft, 6ft, - 

^^<^S5Sh^^C^*5V^T, iHltfr^^X^itt-J: f9 @#f 

50 i!)@lT^^i^»i^to rroiass-e 
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[00 2 8] m®k<DU^X<DfflLf®]&ytte* <t>(h)X*%:t> 

/uu>X:R<D3mfittflDffl;<fr' £rf£oJ; 5 f-&;£-f 5o 
*'(h)= (MOD (P 2 h 2 +P4h 4 +P6h 6 +---4-Const, I) - 
Const) x*b 

1 5 < * (h45)/A.-P2 X( 

[0030] :witt^ftti^i:il 5^** oft 
fLtcO: ^^rSfUX^^t^iaPJ £ ft 5, if- 

^tic j: £ «iiiiftiicoaeft3ftsak*i-e*> 5 ^ . t ft 5 

if-c^EW&^tcft 

[0 0 3 1 ] *ft(l)<0±ffi«:ttx.5»^ctt, 
«*3E<fcK .£ S3«iSfiRiiw*{t36Sii/hi: ft «9 , 7^ * * 

#lfci:7 8 0 nm(Dt>(Dk 6 3 5 nmH 6 6 5 n m<D 

[0 0 3 2] i:r^T\ r-<036«ttfttt. 
»o»g\ if— ©StftoSMti:: J: 9 

-if— mfxD&itizftox^mfc u-— if— (D^sfift^ 
l a* o r . nm u > x<o« j: s « jfctt« 

[0033] ftib\ :w«ft«ii:»Lttt, 

ttb kfeiRSfe&s^^lcttjESixr^* ^xioTiS 
g^tb J: 5 ftSS * &*4fc«0>aMfc#* # < ft o T L 
-t::r\ feiR*o*|iEfcJ16*«S»c»i-5«H*t 



*S 0 SJWConsttt*t»0*»tt«Oftft*rK3e"*"S* 
ftfo^ 0 ^Const< 1 ^jfifflT*fi&*<0**:i:So MOD 
(X, Y) HX*Y"C«ofclljft*:**.5BB*-e«>5. MOD 
(P2h 2 +p4h 4 +---+Const, 1) (75tt^0tcft5hO^g^(t 

<d±\c <*>* (h)<Dyt&m*tt^£o\z s ^jga, ©si*- 

[0 0 2 9] I1T\ Utt^Mft^vXlOll N 
AO. 4 5ttS<D*lfc^[sI«*a<0»tti-5ffiS:iiii , t- 

h45) 2 < -7 ---(l) 

[0034] z<Dtzit>. nmtemxte. mm^>^t\B} 

fc^i-5-v— ^^3fe^^^rSiH5l^co^bl:^ ASA. 

*LtfeiRM<£>a2<fcfl:£ ACAt It, 

-0. 8<ACA/ASA<-0. 2 —(2) 

[0 0 3 5] ftfl=(2)«:* «x.tfftft3fts*ttft«(c^7 

ri/> 6o mtm(D&mx?&mi&mfr \z&ntJE z fix ^ 6 

vX^i^ffiet-^tL^tUiBi-^^irt-ftSo Lfcuft* 

[0 0 3 6] £otc, **4j6«^7 h^J:S*a»* 

ffl^TfD=l/(-P2X2 x jOtcJ; <9^a^tt5lH]^ 
uvX*a<D^oHK*«lo«ffl»*^WS#,jSffilK 

^0 -0. 0 2 0 <f/fD< 0. 0 2 0 —(3) 
5KH"S*trv^5. 
[0 0 3 7 ] *f*(3)t4, *l!±feiR*w3Sifew«^v^S: 
a^i"5o ®«r ^>-Xco^«fctt, iJfi/yXwr^ft 
^t@^-T6M^-3. 4 5 3 irft^r t^^titv^ 

LTt^It$:f*LtV^, It^ot, /<!7 — O/Jn 
Sv^Sf U'^XSrEOH*r^^Xiia^'&t>-a:5r i:^ 

50 -rrttcj:*?, laWi^^XWafc^JisariSiiRiSEMHai* 
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a#*ii^ffiltoaEftSr/hS<»*.Sw4:3fls-c*5 0 
[0 0 3 8] 20(DAStH5l/- if— ftOfi^tt, » 

X K ffflfefllJiai^-f ^^D2(C*6ffli"S -0 s — 
i^^^A 2 t Lt, 

0. 7 5< Ai/A.2<0. 8 7 "(4) 
[0 0 3 9] (4) (Z>*#ttlHl»U^X*5S-C?3«ii!lRJS 

i"5o fc^ff2o^f?r6 5 0 nmi:7 8 0 nm[: 
6 5 0 nmCOlKM4f^^LT, 7 
8 0 nmT'li^fjC 1 WLtbti*) (7 8 0-6 5 0)/7 8 
0 = 0. 1 6 6 6 1 <?5jftffiltXll* s W^Pt>5 w £ left 

5 0 ;nz>fc«> (4) ^±Rft«tr^ & a.2©«ds/h 

Ws**<ft5o h*>fc*)C03«fliiRi6 

ftLTLiV^ if — *r*«K*-ej»5'J Lft tt*Ltf ft lb 
ft<ft5 0 T»*r*8^."Ca.i/X2*S/hS<*5 

[0 0 4 0] EliFfaiialsSrft^Jci-S^u— Xffcjfi*lB 
J: 5*R56JilJ:tttf, 0»J^f^Xi £6 3 5 nm, Xi*7 

8 0nmttnn xu-x^&g^-^b&sp^^ 

£*t)9 0%K±i:«o:i:isi?t5 0 

[0 0 4 1 ] HI 2 7 ft, Xu~X{kftSA.B^:6 3 5 n 
m^liiJR L/c^£\ 6 9 0 nmCl^Lfcl^ 710 

-fttCO^^tCt). 6 3 5 nm. 7 8 0 n m(3tt5@tfr 
jft*M:#lJ9 0%j£Jl h<!rftoT^5 0 LfcASoT, 
7 - 9 8 4 3 1 #^«tdfa«fe^ 2 0(Dm#r&^£*l£ofc 

ft£ 0 

[0 0 4 2] ft:fc\ Mfi(Z)»i/yXioit 

0. 8 7 < Ab/Az •■■(5) 
Xb/^i < 1 . 13 —(6) 

[0 0 4 3] Xl^— Xfc&g AbSt^S^L — if— £>26 

*u5J:5^ Xi^— X{kiKS^P>Knfeffl!JojKftr*wiHl 
W3»*^ffiT-*-5. mi:^LT, (5) (6) 5££rtf£ 
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[0 0 4 4] ifc, E*fu^XiS!(DWIja««tt, ftttift 
5 X Xfc&g 1 b J: 9 Mi 

8 5%^ii5$^e>*«!is^ioo%(z>ai 

^^T^ftijt-efcSo CD^CD-RrofftCttNAIj: 
70 0. 5 0 fotl&-hftX\ DVDffl^NAO. 6 0<Dtz&b 

jESttfcfRti-SCtdSHSLV^. j^iaffi«^Xu— X 
^^:^4 1 ^4: { 9^<"rtltt\ CD, CD-RfflCDU 

ieiwja*dSf6i K-rs. mmfciti&miKmkLXD 

20 [0 0 4 5] ftio. jEWJffiSfl^VXoScrPnilXMH, r&S 

3SiS«fttt, M»s h#t5iafc^otl< ft*. L 

ft 5 Lfctf o TBfcMX^ffilE^ £ ft £ «ffifflXllW 

uvX<oBtfr*^^ktcjew^5«i^iRM^^b^, t& 
ffi^bt- J: 5 * ^-1f-<D*««*<0*{fcK J: 5 0 

Sr u^x*it<D«ififiaii(oaeft(c ± b *t*>#h- r £ 
Ti-5»JB'efPo/t*&, *»ia»*-c®«r^>x«ifi 

^T*tDVDfflco5tm^lHltfr«J^ has** 5 M»l£a> 
[0 0 4 6] 

*«*6««^"f 6. V^i»ixt«1fiJI<D«SAS0. 6m 

40 2mm(Df^^^lfflt5CD, C D - R £ tCj&jB £ 
ti-5*^y Kffl^#*u^X-e'*>5. ft*5, Ht£fl»|l^ 
ib 4 i: ft 6 m l tfnic[n]#r u vX«it3ft s «* S 

ixTiStK Hlfi«»J5 t 6T«r^ *4MJ»Ji:ftSSS2 ffi 

[0 0 4 7] 

o tJWfeHJBS*^^ ^^D2 1*^ 
-To St*«l^»Wi^^Xi oo**Wft*«**tt* 
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#t3, AfimfcX'fr&y* j <o&mm%:7i<^>x\^ 

5^^S§H(¥a:mm), o> tt¥Wfc 0£{fc: degree) , \\ 

m), h45fi[s]^TU>'X«|i£cOfiFffii-5®T^NA0. 45tc 

rttu^X#B5^E«Wft5S*llift*¥S(*ffi:m 

tt 1/ ^XBjM (*& : mm) , d 2temmmm3t : r 
D2ffiffl«P^l^^Xff*^f±U^XrflPH(¥ffi:mm), n A. 
(i^^yX(DSf ^nmTOlW, vHft^yXWT 

^uyXi ocoH l iSi l l co^<— * 
X 1 =650nm NA 0. 60 f=3. 30mm fD=330. 53mm cu=1. 0 



[0 0 4 8] 



CDft^(1/r)£C, RMffiftfrK, 4ft, 6ft, 8ft, 
10ft, 1 2?fc0)#?#ffiflM8c£:A4. Ae, As. Aio. Ai 2 £ L 
T, WT^)^f$ix5o 

X (h) =Ch 2 / (1 +>T (1 - (1 +K) C 2 h 2 ) ) +Aa h 4 +Ae h 6 +As h 8 +Ai o h 
30 +Ai2h 12 

LTIiI«rUVX*5S4ra3ei-53feK»H*«W*, f£ 2 

[0 0 4 9] 
1^1] 

h4 5=1. 49mm ffili) 



*2=780nm 
*B=710nm 
r 



NA 0. 45 f=3. 32mm 



j=1.0' 



[0 0 5 0] 
[^2] 

K 
A* 

Ae 

A* 

An 

An 

P 2 

P4 

Pc 

Ps 

Pi I 



-0.4400 

-0. 2560X10" 2 

-0.8470X10" 3 

0. 8800X10" 4 
-0. 7500X10" 5 
-0. 6200X10" 5 
-2. 3272 
-1. 5289 
-5. 5184 X 10" 1 

1. 5292 XHT 1 
-1. 6178X10" 2 



2. 117 
-1. 254 



d1 
2. 400 
1. 592 
0. 600 



d2 



400 
222 
200 



n650 
. 54082 



n780 
53677 



V 

55. 6 



212® 

0.0000 

0. 1882 X 10" 1 
-0. 5235X10" 2 
0. 3275X10" 8 

0. 3235X10" 4 
0. 0000 



[0051] mA\iLm^\\(D^mu^X(Dm^mm^ 

X ? Dl IZttfo-tZ^ 1 <V$L& X 1 X(Om^M.^ 
1% 14 (A)tt»*650nm«cfctt5*ffiiRKS AteXTl 
lE&^f^S C, (B) ti650nm. 645nm, 655nmco&7g:^coEfc 

/K M:^ V r>rtt/u)^LtV^o ^7(A), 
(B)^iWlP$NA, (C)OiWl«ilYT'fc5 ( 

5o U6til2^780nm(7)^^c7)(5]1t^^^M^^-rc 
[0 0 5 2] 14 (A) , HI6 (A)*&Z>t, 20« 

5o lil^i«iACAIt gI4(B)co65 

Onm, $5brm<n? : 7 7<DTi&<n&W}mX7l<£ti, &W)J3fa 



ttAM*WSMiJ^^^7 Mil J: <9, 

IW^ktA S Ata, 655nmCO^:7£^<DT^#650nm 

^^(7)_b^^, 650nmO^^ ^ CO Ji^^OilJli^^ <9^£ 

SrX3pt-r-6««it3t*i"5-i:i:4D, »>7M: 

[0053] kflatf>HJ60»J 1 *a 

@<Z)±ScC::bfc V , 71 Onmlc^ Xfb § ttfcHltfr U > 
X«5S35^dc*nTV^o rixt^LT, liI«rU^X« 

U^XO^ra^-Sfi f =3. 3mm, NAO. 6 "CI. 98mm, ~ 
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